Populations can grow, disappear or remain in time and this depends on their birth rates, mortality, immigration and emigration. For a long time, species have disappeared and others are at the same risk if protective policies are not implemented to guarantee their survival. It is necessary to consider mathematical models that help conserve the environment. The analysis of the RosenzweigMacArthur model was performed considering the function that protects a fixed amount of prey. For the analytical study, the qualitative theory of the systems of differential equations is used. Considering the use of shelters by dams with the functions proposed by Maynard-Smith. It is shown that the refuge influences the stability of the only equilibrium point inside the first quadrant and produces important effects in the dynamics of the prey-prey model.
Introduction
In population dynamics, the models proposed in the literature for different inter-actions between species, consider assumptions with the aim of simplifying their mathematical descriptions [1] . Some of them are: -Homogeneity of the populations: Sex, age and size differences are not considered in the populations. -Homogeneity of the Medium: The physical and biological characteristics of the medium remain constant and the medium is not affected by external conditions. -Uniform spatial distribution. -Constant growth rates -Encounters between predatory species and equally probable prey.
-Population sizes dependent exclusively on time -They do not consider behaviors of the species of physiological, morphological, social type, etc.
-The predatory species feeds exclusively on the prey species, while it feeds on a resource that is found in the habitat in large quantities, which only intervenes passively. Physiological, morphological, and social behaviors are not considered.
The behavior of the species can be affected by ecological variables such as refuge availability, formation of defense groups, emergence of antidepredatory strategies such as [2] : -Physiological: Emission of chemical substances or pheromones, etc.
-Morphological: Patterns of coloration, mimicry with the environment, adaptability of some parts of the body, etc. -Imitation of codes: Emission of sounds. -Adaptation of habitat: Uses of shelters, in nature many dams respond to attacks by predators looking for space shelters such as a shell or a burrow.
The qualitative analysis of the two-dimensional systems of autonomous differential equations of Rosenzweig-MacArthur, representing a predator-prey interaction, is carried out [3] . Considering the use of shelters by dams with the functions proposed by Maynard-Smith [4] . Represented by the following system of differential equations:
where: It is the density of the prey species It is the density of the predatory species
It is the per capita growth rate of the prey species q: It is the rate of encounter between species a: It is the amount of prey needed to obtain half of It is the rate of conversion of dams into new predators It is the natural death rate of predators. K: The load capacity or support of the environment. p: efficiency with which predators convert consumed prey into new predators.
Rosenzweig-MacArthur model
If X and Y represent the densities of prey and predators, respectively, the classic Rosenzweig-MacArthur model has the following form [3] :
Predator prey models with refuge for prey
If, and are continuous variables that represent the densities of the prey, predator and prey species that take refuge, respectively, then the number of prey that interact with the predators is. The effect of the refuge is considered in the functional response of the predator in equation (1.1).
The mathematical expression that represents the biological prey-predator interaction system considering the refuge for prey is:
Maynard-Smith (1974) [4] , proposed two functions for the prisoners who take refuge and are:
1. The one that protects a constant fraction of the dams, whose equation is: and its graph is:
2. The one that protects a fixed amount of prey whose equation and graph are:
The functions, proposed by Maynard-Smith to model the number of prey that take refuge, have the following objections: The first says that the fraction of hidden prey is a growing linear function, this implies that the availability of refuge must be greater the more large is the population size. The second indicates that the fraction of prey is fixed regardless of the availability of the refuge.
"The occurrence of a constant number or a constant proportion of the prey in refuge seems to be very unlikely in nature" (Sih, 1987a) [5] . [6] proposes the monotonous growing and bounded function to express the dams that take refuge, where is the maximum capacity of the refuge and is the amount of dams needed to occupy half of the maximum refuge capacity, this function presents a solution alternative to the previous objections and also satisfies that: 
Almanza et al. (2015)

Analysis of the Model
Analyze the effect of adding a shelter that protects a fixed amount of prey, r X α = in Rosenzweig-MacArthur prey-predator model, which is expressed by the system of autonomous differential equations. 
When realizing a reparameterization of the coordinates, re-escalating the time, with the methodology proposed by Sáez and González (1999) [7] , the dimensionless system is obtained.
and the diffeomorphism between the systems of differential equations that makes, the systems are topologically equivalent [8] , [9] . It is expressed by: N P * * = iii). The following theorem shows that the equilibrium point inside the first quadrant can change its stability. The Jacobian matrix evaluated at the critical point
It is then that is locally asymptotically stable.
Condition when a α ≠
When realizing a reparameterization of the coordinates, re-escalating the time, with the methodology proposed by Sáez and González (1999) [7] , of the system (3.1) the dimensionless system is obtained
and the diffeomorphism between the systems of differential equations that makes the systems are topologically equivalent [8] , [9] . It is expressed by: The balance points of the system (3.4) are: The Jacobian matrix evaluated at the critical point is given by ( 0, 0) N P * * = = , is given by
The eigenvalues are:
It is an unstable chair point.
It is a locally stable point.
Demostration:
The Jacobian matrix evaluated at the critical point is given by
The eigenvalues are: (1 ) 
Demonstration:
The Jacobian matrix evaluated in ( , ) N P * * ( , , ) 1 ( , ) 
Conclusion
From the results presented, from their discussion, from the demonstrations and from the background of the literature exposed through the article, the following relevant conclusion can be obtained: a trend of limit cycles around the points of equilibrium interior of the first quadrant. It is important to note that parameter B does not influence the equilibria and properties of the speed of the model.
